Abstract-Maintenance management is certainly the important factor to support the successfulness of Small and Medium Industries (SMIs). The SMIs will gain larger profits with the correctness of maintenance system which can minimize the expenses incurred. The application with Decision Making Grid (DMG) for appropriate maintenance strategy has been achieved with favorable outcome.
INTRODUCTION
Industrial production processes require collaborative maintenance management to increase the productivity. Based on this case, the consideration of applying the right maintenance strategy related to the factors which affected the condition of the machines is involved [1] . The selection of the right maintenance strategy can provide the optimum results for the machine availability to support the production process. Conceptual model to support the multidisciplinary collaboration between experts in decision-making is indispensable [2] . Thus, the application with decision making concept of appropriate maintenance strategy is the approach to be achieved with favorable outcome [3] .
In previous decision making analyses has used a hybrid of DMG method [4] , Fuzzy Logic [5] and Analytic Hierarchy Process (AHP) [6] for decision making concept. This works conducted a research using data of maintenance machines which obtained from one of the food industries in Rengit, Johor, The Genetic Algorithm (GA) is used as the most optimal heuristic adaptive methods in problem solving by generating optimal variable from the data by associating solutions on both frequency and downtime of machines from one industry to be applied in similar industries with the absences of data ( [9] , [10] ). The research process is described in Fig. 1 . Phase I describe the research that has been obtained previously ([11] , [12] ). While phase II is the briefly research that described in this paper. Recent studies observe the data of maintenance machines from the previous research as shown in the Table I [7] . The data categorized by sorting ten data machines that have the largest frequency of breakdown and the largest downtime from database systems at SMI using equation (1).
If h is the largest number in the data and I is the smallest number in the data:
High limit Medium limit to high limit Low limit to medium limit
(1) Figure 2 is the depiction of varying frequency and downtime into a two-dimensional matrix with two step process as follows:
1. These two criteria from each machine are categorized using the formulae 1 above, and then insert it into the two dimensional matrix, and 2. After data is inserted into the matrix, a decision was made regarding the maintenance of a two-dimensional matrix with a maintenance strategy for each criterion.
The result of DMG model is inputted in Genetic Algorithms (GA) as subsequent process. The output of the DMG-GA is the fitness value generated from the value XI that represents the frequency of machine failure and the value X2 represents the machine downtime. Both of these values are used for classification of handling on a new machine to obtain the maintenance strategy through the fitness function value which generated by the GA process. The obtained data from DMG method is inputted to GA through the programming with Matlab Software [13] . The logical process of GA functions on Fig. 3 is described as follows:
-MatrixlO, the function generates a matrix input (frequency and downtime) and matrix target (maintenance strategy).
-Initialize the Population, the function generates matrix population sized with the number of the desired chromosome x number of genes on a chromosome. This study used 300 populations with each count of individual gene is 10 bits.
-Decode chromosomes, the function performs the decoding of the chromosome containing the binary number to an individual that contains the Real numbers.
-Individual Evaluation, the function evaluates every individual based on function of fitness so the value of the fitness in each individual can be achieved.
-Linear Fitness Rank, the function to sort the individual based on their fitness, from the individual which has the highest fitness for the individual which has the lowest fitness.
-Roulette Wheel, the function that will do the chromosome genetic operations (crossover and mutation).
-Crossover, the function performs the crossover between chromosome gene carriers based on predetermined probability, in this case 0.08.
-Mutation, the function perfonns the process of changing genes in chromosomes based on the probability of a mutation, that is 0.03.
Best fitness is attained in subsequent process and the chart is generated (Fig. 4) . It is a 2D graphic that shows the best fitness for machine A, where the maximum value is 10 with 300 population and 20 generations. The maximum generation is 20 which mean there is 20 times process of iterating achieved by GA to generate the XI and X2 that would produce the best fitness (
Where: The results of hA in shows in Table II, Neural-Network as wen as to increase the system functionality by using distributed computing technology are expected to be embedded on this research to provide more optimal results as well as better performances of the system.
